Structure, assembly and intracellular transport of the T cell receptor for antigen.
The T cell receptor for antigen (TCR) is responsible for the recognition of antigen associated with the major histocompatibility complex (MHC). The TCR expressed on the surface of T cells is associated with an invariant structure, CD3. CD3 is assumed to be responsible for intracellular signaling following occupancy of the TCR by ligand. The TCR/CD3 complex consists of six different polypeptides, and represents a uniquely complex multisubunit assembly problem for the cell. The cell copes with this problem by regulating the intracellular assembly of the complex. Within the endoplasmic reticulum, the newly-synthesised chains assemble into the complete structure prior to transport to the cell surface. There are a series of different isoforms of the receptor involving differential use of the TCR heterodimer (alpha-beta or gamma-delta), zeta-family member, and CD3 gamma or delta chains. These are presumably linked to different TCR functions. Assembly of the TCR/CD3 complex competes with specific degradation of unassembled polypeptides. The fate of the receptor depends on the presence of subtle signals on individual chains which determine pairing and assembly or degradation. The T cell is thus able to select a completely assembled fully functional series of distinct TCR/CD3 complexes for expression at the cell surface.